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Background of the Invention 

Field of the Invention 

[0001] This invention relates to a drive for an adjustable motor vehicle part, especially a 
cover element of a motor vehicle roof. 

Description of the Related Art 

[0002] Published German patent application DE 43 37 390 Al discloses a generic drive 
in which the brush box for the electric motor is connected to the electronics housing. The 
electronics housing is made separately from the gearbox which surrounds the worm wheel 
and is clipped onto it. The brush holder support is located near the worm shaft. The 
electronics housing is offset laterally with respect to the worm wheel and surrounds the 
electronic components of the motor electronics which also comprises shielding components. 
The electronic components can be located on a card accommodated in the electronics housing 
or can be contained in an integrated component. The motor electronics may comprise a 
potted component including the electronic components. Flow takes place through the brushes 
which are supported to be able to move lengthwise in the brush box via metal paths which are 
not a component of the motor electronics boards. 

[0003] Published German patent application DE 43 15 404 Al discloses a drive in which 
a brush holder, located within the motor housing, is used as a carrier for a circuit board which 
has the power and control electronics for the motor. 

[0004] German Utility Model DE 90 13 006 Ul discloses a generic drive in which the 
components of the motor electronics are located on a circuit board laterally offset with respect 
to the worm wheel within the gearbox. The circuit board is also used as a holder for a brush 
holder support which is located near the worm wheel or the worm shaft. The electronic 
components can be made as SMD components. 
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[0005] Another generic drive is known from European patent application EP 0 538 495 
Al in which the brush holder support, provided as a separate component in the form of a 
plate, is connected by a plug to the motor electronics accommodated in a separate electronics 
housing which can be plugged onto the gearbox. 

[0006] German patent DE 43 23 946 CI discloses another generic drive in which the 
worm wheel and the motor electronics are accommodated in separate housing parts which are 
detachably connected to one another. 

[0007] The relatively large amount of space required is a disadvantage in the drives 
described hereinabove. 

Summary of the Invention 
[0008] It is therefore one object of the present invention to overcome the deficiencies of 
the prior art and to provide a drive for an adjustable motor vehicle part which is made as 
compact as possible. 

The above object, and other objects, are achieved by providing a drive for an 
adjustable motor vehicle part, comprising an electric motor, a worm wheel driven by the 
electric motor, a gearbox surrounding the worm wheel, and electronic components for 
operation of the electric motor. Importantly, at least a portion of the electronic components is 
located between the worm wheel and the gearbox. In this way, the overall space requirement 
of the drive can be reduced by the motor electronics being shifted into the area of the worm 
wheel, instead of it being located next to the worm wheel as in conventional designs, thereby 
saving installation space. 

[0010] In one advantageous embodiment, the electronic components are located 
essentially within the contour of the worm wheel and can be formed at least in part by ASICs 
and/or can be made as SMD components. The electronic components can be mounted on a 
card which is parallel to the worm wheel, or mounted directly on the gearbox. 
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[0011] The brush system can be integrated into the gearbox or into the card, hi the 
former case, the gearbox can be provided with a receiver for the brush holder support and a 
contact-making means for the brush holder support which can be inserted and/or extrusion- 
coated conductive elements. 

Brief Description of the Drawings 
[0012] Fig. 1 shows a perspective view of a first embodiment of the invention in the 
installed state; 

[0013] Fig. 2 shows the embodiment from Fig. 1 during installation; 

[0014] Figs. 3A and 3B show perspective representations from different viewing angles 

which likewise illustrate the installation of the embodiment from Figs. 1 and 2; and 

[0015] Figs, 4A and 4B show perspective representations of a second embodiment of the 

invention. 

Detailed Description of the Invention 
[0016] As shown in Figs, 1 - 3B, a first embodiment of the drive unit of the present 
invention includes an electric motor 10 with an armature 12 surrounded by a pole pot 14, a 
motor shaft or a pole shaft 16 and a brush system 18 including a brush holder support 20 for 
holding the brushes 22. The brush system 18 also includes a contact-making means 24 for 
electrical contact with the motor electronics 26. The motor shaft 16, in its front area, bears a 
worm shaft 17 which engages a worm wheel 28. The term "bears" as used herein is intended 
to encompass a worm shaft which is made as a separate component and also a worm shaft 
which is made in one piece with the motor shaft 16. The step-down gearing formed in this 
way is used to drive an adjustable motor vehicle part, such as, preferably, a cover element of 
an openable motor vehicle roof. For example, the cover may be associated with a sliding roof 
or sliding and lifting roof or the louver of a lowered roof. 

[0017] The motor electronics 26 are housed on a circuit board or card 30 which is 
located parallel and essentially concentrically to the worm wheel 28. The motor electronics 
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26 comprise the control electronics for the motor 10, and EMC shielding elements 32 for the 
motor 10. The components of the motor control are made preferably at least in part as ASICs 
34, All electronic components are made preferably as SMD components. 
{0018] A gearbox consists preferably of plastic and is formed by a carrier part 36 and a 
box cover 38. The carrier part 36 bears the electric motor 10 and the worm wheel 28, while 
the circuit board 30 with the motor electronics 26 is located between the worm wheel 28 and 
the box cover 38. The circuit board 30 furthermore bears an electrical plug-in connection 40 
for connection of the power supply and control lines. The carrier part 36 is provided with a 
receiver 42 for the brush holder support 20 and with a corresponding contact-making means 
44 which is an inserted or extrusion-coated conductive element so that the brush system is 
integrated into the gearbox. The contact-making means 44 can be integrated into the card 30 
or can be connected to it via separate printed conductors. Alternatively the brush holder 
support can be integrated into the card 30. In this case, there must be a ground connection 
between the card 30 and the pole pot 14. 

[0019] The motor shaft 16 is provided with a magnet wheel 46 to enhance its torsional 
strength. The magnet wheel 46 interacts with Hall sensors 48 provided on the card 30 in 
order to detect the position of the adjustable motor vehicle part which is driven by the drive 
unit. 

[0020] The combination of electronic functions in the form of ASICs 34 reduces the 
number of required electronic components and thus reduces the required installation space 
and production costs. Making the electronic components as SMD components likewise 
results in miniaturization and cost reduction. 

[0021] A still more compact form of the drive unit, as shown in Figs. 4A and 4B, differs 
essentially from the embodiment described so far in that there is no separate card 30 for the 
motor electronics 26, but instead the components of the motor electronics 126 are mounted 
directly on the inside of the box cover 138 in the area above the worm wheel 28. In this 
embodiment, it is essential that the gearbox or at least the cover 138 is made of electrically 
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insulating material, i.e., preferably plastic; the printed conductors 139 being applied to the 
inside of the box cover 138 for electrically connecting the electronic components. The 
electronic components are made preferably as SMD components. This type of electronics 
execution is also known as MID (Molded Interconnected Device). An electrical terminal or 
plug-in connection 140 is made as part of the box cover 138. 

[0022] The embodiment as shown in Figs. 4 A and 4B allows a more compact execution 
of the drive unit by eliminating the card. 

[0023] ha the described embodiments, it is essential that the electronic components of the 
motor electronics are located essentially between the worm wheel and the gearbox, preferably 
essentially within the contour of the worm wheel. 
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Drive f or tm adjustable motor vehiefe-payt 
DRIVE FOR AN ADJUSTABLE MOTOR VEHICLE PART 

Background of the Invention 

Field of the Invention 

[0001] — This invention relates to a drive for an adjustable motor vehicle part, 
especially a cover element of a motor vehicle roo f, as claimed in the preamble of claim 1 . 

Description of the Related Art 

[0002] — BE Published German patent application DE 43 37 390 Al discloses a generic 
drive in which the brush box for the electric motor is connected to the electronics housing. 
The electronics housingwhieh is made separately from the gearbox which surrounds the 
worm wheel and is clipped onto it. th e it The brush holder support being is located near the 
worm shaft. The electronics housing is offset laterally with respect to the worm wheel and 
surrounds the electronic components of the motor electronics which also comprises shielding 
components, and the c omponents. The electronic components can be located on a card 
accommodated in the electronics housing or can be contained in an integrated component. 
The motor electronicseas consist o fm ay comprise a potted component which has i ncluding the 
electronic components. Flow takes place through the brushes which are supported to be able 
to move lengthwise in the brush box via metal paths which are not a component of the motor 
electronics boards. 

[0003] — D EPublished German patent a pplication DE 43 15 404 Al discloses a drive in 
which a brush holder which ish alder» located within the motor housing* is used as a carrier for 
a circuit board which has the power and control electronics for the motor. 
[0004] — DB German Utility Model DE 90 13 006 Ul discloses a generic drive in which 
the components of the motor electronics are located on a circuit board laterally offset with 
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respect to the worm wheel within the gearbox. The circuit board is also used as a holder for a 
brush holder support which is located near the worm wheel or the worm shaft. The electronic 
components can be made as SMD components. 

Another generic drive is known from EP 0 538 495 Al in which the brush holder 

support is made as a separate component as a plate and is connected by a plug to the motor 
electronics acc o mmodated in a separate electronics housing which can be plugged onto the 
gearbox. 

BE 43 23 9 4 6 CI disclos e s another generic drive in which the worm wheel and the 

motor electronics are accommodated in separate housing parts which are detachably 
connected to one another. 

The relatively large amount of space required is a disadvantage in these drives. 

The object of this invention is to devise a drive for an adjustable motor vehicle part 

which is made as compact as possible. 

This object is achieved as claimed in the invention by a drive as is defined in claim 1 . 

In this way the space requirement of the drive can be reduced overall by the motor 
electronics, instead of its being located as in the past next to the worm wheel, being shifted 
into the area of the worm wheel and thus installation space being saved. 

In one advantageous embodiment the electronic components are located essentially 

within the contour of the worm wheel and can be formed at least in part by ASICs and/or can 
be made as SMD components. 

The electronic components can be mounted on a card whi c h is parallel t o the w o rm 

whee l, o r they can be mounted directly on th© gearbox. 

The brush system can be integrated into the gearbox or into the card, and in the former 

case the gearbox can be provided with a receiver for the brush holder support and a contact 
making means for the brush holder support which can be inserted and/or extrusion coated 
conductive elements. 
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Embodiments of tho invention arc detailed below using the attached drawings. 

Figure 1 shows a perspective view of a first embodiment of the invention in th e 

installed state; 

Figure 2 shows the embodiment from Figure 1 in installation; 

Figures 3 A and 3B show perspective representations from different viewing angles 

which likewise illustrate tho installation of the embodiment from Figures 1 and 2; and 

Figures 4 A and IB show views similar to Figure 3A and 3B, however a second 

embodiment of the invention being show. 

[Q005I A first embodiment of the invention is shown in Figures 1 to 3B, the drive unit 

comprising an electric motor 10 with an armature 12 which is surrounded by a pole pot 11, a 
motor shaft or a pole shaft 16 and a brush system 18 which has a brush holder support 20 for 
holding tho brushes 22 and contact making 21 for electrical contact with the motor 
electronics 26. Tho motor shaft 16 in its front area bears a worm shaft (not shown) which 
engages a worm wheel 28. The term "bears" here is intended to encompass a worm shaft 
which is made as a separate component and also a worm shaft which is made in one piece 
with the motor shaft 16. The stop down gearing formed in this way is used to drive an 


adjustable motor vehicle part, its preferably being the cover cl e ment of an openablc motor 
vehicle' r? ? f , f ^ ^nmpln thn rnvor o f Another g e neric drive is known from European patent 


ap plication FP 0 538 495 A1 in which the brush hold er suppor t, provided as a separate 


com ponent in the form of a plate, is connected bv a p lu g to th e motor electronics 


accommod ated in a separ ate electron ics housing w hi c h c an be plugg ed onto the gearbox. 
[00061 German patent DE 43 23 946 CI discloses anothe r generic drive in which the 


worm wheel and the motor electronics are accom modated in separate housing parts which are 


detachably connected to one another. 
[00071 The relatively large amount of space required is a d isadvantage in the drives 


described hereinabove. 
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Summary of the Invention 
[00081 It is therefore one object of the present invention to overcome the deficiencies of 
the prior art and to provide a drive for an adjustable motor vehicle part which is made as 
compact as possible. 

The above object, and other objects, are achieved by providing a drive for an 
adjustable motor vehicle part, comprising an electric motor, a worm wheel driven by the 
electric motor, a gearbox surrounding the worm wheel, and electronic components for 
operation of the electric motor. Importantly, at least a portion of the electronic components is 
§ located between the worm w r heel and the gearbox. In this way, the overall space requirement 
Of of the drive can be reduced by the motor electronics being shifted into the area of the worm 

wheel, instead of it being located next to the worm wheel as in conventional designs, thereby 

^ & — — ■ 

^ saving installation space. 

O [00101 In one advantageous embodiment, the electronic components are located 

GJ essentially within the contour of the worm wheel and can be formed at least in part by ASICs 

□ and/or can be made as SMD components. The electronic components can be mounted on a 

nil 

card which is parallel to the worm wheel, or mounted directly on the gearbox. 
[00111 The brush system can be integrated into the gearbox or into the card. In the 
former case, the gearbox can be provided with a receiver for the brush holder suppor t and a 
contact-making means for the brush holder support which can be inserted and/or extrusion- 
coated conductive elements. 

Brief Description of the Drawings 
[00121 Fig. 1 show^s a perspective view of a first embodiment of the invention in the 
installed state: 

[00131 Fig. 2 shows the embodiment from Fig. 1 during installation; 

[0014] Figs. 3A and 3B show perspective representations from different viewing angles 

which likewise illustrate the installation of the embodiment from Figs. 1 and 2; and 


[0015] Figs. 4A and 4B show perspective representations of a second embodiment of the 
invention. 

Detailed Description of the Invention 
[0016] As shown in Figs. 1 - 3B. a first embodiment of the drive unit of the present 
invention includes an electric motor 10 with an armature 12 surrounded by a pole pot 14, a 
motor shaft or a pole shaft 16 and a brush system 18 including a brush holder support 20 for 
holding the brushes 22. The brush system 18 also includes a contact-mak ing means 24 for 
electrical contact with the motor electronics 26. The motor shaft 16. in its front area, bears a 
worm shaft 17 which engages a worm wheel 28. The term "bears" as used herein is intended 
to encompass a worm shaft which is made as a separate component and also a worm shaft 
which is made in one piece with the motor shaft 16. The step-down gearing formed in this 
way is used to drive an adjustable motor vehicle part, such as. preferably, a cover element of 
an openable motor vehicle roof For example, the cover may be associated with a sliding roof 
or sliding and lifting roof or the louver of a louvered roof. 

[0017] — The motor electronics 26 are housed on a circuit board or card 30 which is 
located parallel and essentially concentrically to the worm wheel 28. The motor electronics 
26 comprines The motor electronics 26 are housed on a circuit board or card 30 which is 
located parallel and essentially concentrically to the worm wheel 28. The motor electronics 
26 comprise the control electronics for the motor 10, and EMC shielding elements 32 for the 
motor 10. The components of the motor control are made preferably at least in part as ASICs 
34. All electronic components are made preferably as SMD components. 
[0018] — TheA gearbox consists preferably of plastic and is formed by a carrier part 36 
and a box cover 38. The carrier part 36 bears the electric motor 10 and the worm wheel 28, 
while the circuit board 30 with the motor electronics 26 is located between the worm wheel 
28 and the box cover 38. The circuit board 30 furthermore bears an electrical plug-in 
connection 40 for connection of the power supply and control lines. The carrier part 36 is 
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provided with a receiver 42 for the brush holder support 20 and with a corresponding contact- 
making means 44 which is an inserted or extrusion-coated conductive element so that the 
brush system is integrated into the gearbox. The contact-making means 44 can be integrated 
into the card 30 or can be connected to it via separate printed conductors. Alternatively the 
brush holder support can be integrated into the card 30. In this case„ there must be a ground 
connection between the card 30 and the pole pot 14. 

[0019] — The motor shaft 16 is provide dtorsionally strong with a magnet wheel 46 
whie btn enhance its tors ional stren gth. The magnet wheel 46 interacts with Hall sensors 48 
provided on the card 30 in order to detect the position of the adjustable motor vehicle part 
which is driven by the drive unit. 

[0020] — The combination of electronic functions in the form of ASICs 34 reduces the 
number of required electronic components and thus reduces the required installation space 
and production costs. Making the electronic components as SMD components likewise 
results in miniaturization and cost reduction. 

[0021] — A still more compact form of the drive unit is shown in Figure 1A and 1B; 
ttunit. as shown in Figs. 4A and 4B. differs essentially from the embodiment described so far 
in that there is no separate card 30 for the motor electronics 26, but ifeatinstead the 
components of the motor electronics 126 are mounted directly on the inside of the box cover 
138 in the area above the worm wheel 28. Herein this embodiment it is essential that the 
gearbox or at least the cover 138 is made of electrically insulating material, i.e., preferably 
plastic ? plastjc; the printed conductors 139being applied to the inside of the box cover 138 for 
electrically connecting the electronic components. The electronic components are made 
preferably as SMD components. This type of electronics execution is also known as MID 
(Molded Interconnected Device). 33**An electrical terminal or plug-in connection 140 is 
made as part of the box cover 138. 
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[0022] — The embodiment as shown in FigureF igs, 4A and 4B allows a more compact 
execution of the drive unit by eliminating the card. 

[0023] — In the described embodiments* it is essential that the electronic components of 
the motor electronics are located essentially between the worm wheel and the gearbox, 
preferably essentially within the contour of the worm wheel. 



09/926747 

JCISRec'd FCT/PTO 1 2 DEC 2001 


p^ 


Drive for an adjustable motor vehicle part 

This invention relates to a drive for an adjustable motor vehicle part, especially a 
cover element of a motor vehicle roof, as claimed in the preamble of claim 1 . 

DE 43 37 390 Al discloses a generic drive in which the brush box for the electric 
motor is connected to the electronics housing which is made separately from the gearbox 
which surrounds the worm wheel and is clipped onto it, the brush holder support being 
located near the worm shaft. The electronics housing is offset laterally with respect to the 
worm wheel and surrounds the electronic components of the motor electronics which also 
comprises shielding components, and the electronic components can be located on a card 
accommodated in the electronics housing or can be contained in an integrated component. 
The motor electronics can consist of a potted component which has the electronic 
components. Flow takes place through the brushes which are supported to be able to move 
lengthwise in the brush box via metal paths which are not a component of the motor 
electronics boards. 

DE 43 1 5 404 Al discloses a drive in which a brush holder which is located within the 
motor housing is used as a carrier for a circuit board which has the power and control 
electronics for the motor. 

DE 90 13 006 Ul discloses a generic drive in which the components of the motor 
electronics are located on a circuit board laterally offset with respect to the worm wheel 
within the gearbox. The circuit board is also used as a holder for a brush holder support 
which is located near the worm wheel or the worm shaft. The electronic components can be 
made as SMD components. 

Another generic drive is known from EP 0 538 495 Al in which the brush holder 
support is made as a separate component as a plate and is connected by a plug to the motor 
electronics accommodated in a separate electronics housing which can be plugged onto the 


gearbox. 

DE 43 23 946 CI discloses another generic drive in which the worm wheel and the 
motor electronics are accommodated in separate housing parts which are detachably 
connected to one another. 

The relatively large amount of space required is a disadvantage in these drives. 
The object of this invention is to devise a drive for an adjustable motor vehicle part 
which is made as compact as possible. 

This object is achieved as claimed in the invention by a drive as is defined in claim 1 . 
In this way the space requirement of the drive can be reduced overall by the motor 
electronics, instead of its being located as in the past next to the worm wheel, being shifted 
into the area of the worm wheel and thus installation space being saved. 

hi one advantageous embodiment the electronic components are located essentially 
within the contour of the worm wheel and can be formed at least in part by ASICs and/or can 
be made as SMD components. 

The electronic components can be mounted on a card which is parallel to the worm 
wheel, or they can be mounted directly on the gearbox. 

The brush system can be integrated into the gearbox or into the card, and in the former 
case the gearbox can be provided with a receiver for the brush holder support and a contact- 
making means for the brush holder support which can be inserted and/or extrusion-coated 
conductive elements. 

Embodiments of the invention are detailed below using the attached drawings. 
Figure 1 shows a perspective view of a first embodiment of the invention in the 
installed state; 

Figure 2 shows the embodiment from Figure 1 in installation; 
Figures 3 A and 3B show perspective representations from different viewing angles 
which likewise illustrate the installation of the embodiment from Figures 1 and 2; and 
Figures 4A and 4B show views similar to Figure 3 A and 3B, however a second 
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embodiment of the invention being shown. 

A first embodiment of the invention is shown in Figures 1 to 3B, the drive unit 
comprising an electric motor 10 with an armature 12 which is surrounded by a pole pot 14, a 
motor shaft or a pole shaft 16 and a brush system 18 which has a brush holder support 20 for 
holding the brushes 22 and contact-making 24 for electrical contact with the motor electronics 
26. The motor shaft 16 in its front area bears a worm shaft (not shown) which engages a 
worm wheel 28. The term "bears" here is intended to encompass a worm shaft which is made 
as a separate component and also a worm shaft which is made in one piece with the motor 
shaft 16. The step-down gearing formed in this way is used to drive an adjustable motor 
vehicle part, its preferably being the cover element of an openable motor vehicle roof, for 
example the cover of a sliding roof or sliding and lifting roof or the louver of a louvered roof. 

The motor electronics 26 are housed on a circuit board or card 30 which is located 
parallel and essentially concentrically to the worm wheel 28. The motor electronics 26 
comprises the control electronics for the motor 10, and EMC shielding elements 32 for the 
motor 10. The components of the motor control are made preferably at least in part as ASICs 
34. All electronic components are made preferably as SMD components. 

The gearbox consists preferably of plastic and is formed by a carrier part 36 and a box 
cover 38. The carrier part 36 bears the electric motor 10 and the worm wheel 28, while the 
circuit board 30 with the motor electronics 26 is located between the worm wheel 28 and the 
box cover 38. The circuit board 30 furthermore bears an electrical plug-in connection 40 for 
connection of the power supply and control lines. The carrier part 36 is provided with a 
receiver 42 for the brush holder support 20 and with a corresponding contact-making means 
44 which is an inserted or extrusion-coated conductive element so that the brush system is 
integrated into the gearbox. The contact-making means 44 can be integrated into the card 30 
or can be connected to it via separate printed conductors. Alternatively the brush holder 
support can be integrated into the card 30. In this case there must be a ground connection 
between the card 30 and the pole pot 14. 


The motor shaft 16 is provided torsionally strong with a magnet wheel 46 which 
interacts with Hall sensors 48 provided on the card 30 in order to detect the position of the 
adjustable motor vehicle part which is driven by the drive unit. 

The combination of electronic functions in the form of ASICs 34 reduces the number 
of required electronic components and thus reduces the required installation space and 
production costs. Making the electronic components as SMD components likewise results in 
miniaturization and cost reduction. 

A still more compact form of the drive unit is shown in Figure 4A and 4B; it differs 
essentially from the embodiment described so far in that there is no separate card 30 for the 
motor electronics 26, but that the components of the motor electronics 126 are mounted 
directly on the inside of the box cover 138 in the area above the worm wheel 28. Here it is 
essential that the gearbox or at least the cover 138 is made of electrically insulating material, 
preferably plastic, the printed conductors being applied to the inside of the box cover 138 for 
electrically connecting the electronic components. The electronic components are made 
preferably as SMD components. This type of electronics execution is also known as MID 
(Molded Interconnected Device). The plug-in connection 140 is made as part of the box 
cover 138. 

The embodiment as shown in Figure 4A and 4B allows a more compact execution of 
the drive unit by eliminating the card. 

In the described embodiments it is essential that the electronic components of the 
motor electronics are located essentially between the worm wheel and the gearbox, preferably 
essentially within the contour of the worm wheel. 


